Design, synthesis and evaluation of d-amino acid-containing peptidomimetics targeting the polo-box domain of polo-like kinase 1.
A series of d-amino acid-containing peptidomimetics were designed, synthesized as novel polo-like kinase 1 (Plk1) polo-box domain (PBD) inhibitors based on the reported peptide Plk1 PBD inhibitor. Their inhibitory activity to Plk1, Plk2, and Plk3 PBD were evaluated using our fluorescence polarization (FP) assay. Compound 18 bound to Plk1 PBD with IC50 of 0.80 μM and showed nearly no inhibition to Plk2 PBD or Plk3 PBD at 100 μM. Compound 18 induced Hela cells to undergo apoptosis by increasing the ratio of the cells at the G2/M phase by decreasing the neosynthesized proteins in a dose-dependent manner from 50 to 150 μM. Compound 18 showed improved stability in rat plasma compared to l-peptide inhibitor LHSpTA. These novel d-amino acid modified selective Plk1 PBD inhibitors may provide new lead compounds for further optimization.